Study by means of high-performance liquid chromatography of solutes that decrease theophylline/protein binding in the serum of uremic patients.
Substantial changes in protein binding of drugs occur during the progression of renal insufficiency. Protein-bound uremic solutes play a role in the inhibition of drug protein binding. We previously demonstrated that hippuric acid in uremic ultrafiltrate was an inhibitor of the theophylline protein binding. The present study was undertaken to extend the yield of protein-bound uremic solutes by displacing ligands in uremic serum from their binding sites by five deproteinization methods. The inhibitory effect on theophylline protein binding of the deproteinized uremic serum was higher than with ultrafiltrate (p < 0.05). The influence of 30 semi-preparative HPLC fractions from deproteinized uremic serum on the theophylline protein binding was evaluated to identify the responsible compounds and to compare their relative individual impact. The theophylline protein binding was calculated as a percentage (bound versus total). The most important decrease of the protein binding was observed in HPLC fractions 6, 10 to 13, 15 and 28 with protein binding of: 61.5 +/- 10.8, 64.5 +/- 7.6, 60.9 +/- 10.1, 47.5 +/- 3.3, 60.0 +/- 6.7, 60.7 +/- 6.3 and 61.3 +/- 6.9%, respectively versus 69.1 +/- 2.4% for control serum (p < 0.05). The responsible compounds were characterized in the fractions by co-elution: 3-carboxy-4-methyl-5-propyl-2-furanpropanoic acid (CMPF), indole-3-acetic acid, indoxyl sulfate, hippuric acid, p-hydroxyhippuric acid and tryptophan. Their concentration was determined by analytical HPLC and a solution containing these compounds at the same concentration as in deproteinized uremic serum was composed. This solution was added to control serum and decreased the theophylline protein binding from 69.0 +/- 4.4% to 61.3 +/- 1.3%, which was less important than in genuine uremic serum (44.4 +/- 3.8%, p < 0.05). Dose-response curves with the characterized compounds revealed that the most important role in binding inhibition could be attributed to hippuric acid and CMPF. Our data suggests that the yield of protein binding inhibiting compounds is more important with deproteinized uremic serum than with uremic ultrafiltrate. The identified uremic compounds are not entirely representative for the decreased protein binding of theophylline, indicating that additional factors than those identified in this study affect the protein binding as well.